S upporting Text
The collection of heliospheric ENA data was a secondary objective and could only be accomplished at time intervals when INCA was pointed away from the planet and the spacecraft was generally outside the magnetosphere of Saturn. In addition, the instrument could not view the direction in the sky occupied by the solar disk. Consequently, it took several years to obtain a sufficiently detailed view of the full sky. After applying the selection criteria, INCA data were binned into 16 × 16-pixel arrays in seven energy intervals from ~5 to ~260 keV, in two modes of operation: the Stare and Spin modes, the former when the spacecraft was pointing in a given direction and the latter when spinning about its Z axis so that the INCA field of view swept through 360° of the sky.
It is essential to examine the possibility that spurious effects may contribute to the signal in studies where the foreground intensities are expected to be low, as in the present study. A potential source of background counts is the accidental coincidence of pulses from the front and back micro-channel plates (MCPs) (Fig. S1B ) due to ultraviolet and extreme ultraviolet radiation. Such potential sources have been evaluated and found to be at least 10 times lower than any of the observed intensities. Other background sources, such as cosmic rays and x-rays, also were evaluated and found to be insignificant compared to foreground rates. The details of these considerations will be included in a future publication of a longer format. Data averaging over many years for both the Stare and Spin modes also could have introduced uncertainties. Several tests were performed to look for errors, such as comparing Stare-only and Spin-only maps, looking for uniformity over the years, etc., but no spurious effects have been identified. There are, however, statistical uncertainties due to inadequate coverage of certain parts of the sky, and these do appear as occasional "data hits," especially near the void at ~310° (gray-shade) where the solar disk is located. Overall, we are confident that the intensities shown in Fig. 2A are representative of ENA arriving at 10 AU from the distant heliosphere. The 120° × 90° collimator consists of adjacent serrated plates biased at high (up to ±6 KV) potential so as to deflect incoming ions or electrons but allow neutrals to enter the aperture. (B) A start-and-stop time-of-flight (TOF) system measures incoming neutral atom velocity and location at the front and the back MCPs, thus enabling the establishment of a direction in space (1). (C) Process by which an energetic ion gyrating in a magnetic field undergoes a charge-exchange collision with a neutral (upper), becomes decoupled, and travels in a straight line(lower) to the location of the observer where it is recorded by the camera.
